Rock magnetic measurements were performed on sediments above 20 meters below seafloor (mbsf) (general) and above 2.5 mbsf (detailed) at Sites 1109, 1110, and 1115 in the western Woodlark Basin. Rock magnetic parameters imply the presence of magnetite as a principal magnetic mineral in the sediments. The hysteresis ratios lay in the pseudo-single domain field and generally showed the trend close to that for the mixture of single domain and multidomain magnetite The sediments in the oxidized zones at the top at Sites 1109 and 1115 provided a different trend in the logarithmic plot of the hysteresis ratios, and the oxidized samples were characterized by higher coercivity.
INTRODUCTION
Magnetic information in sediments derived by paleomagnetic and rock magnetic methods has been used for a better understanding of the Earth system. Sediments change their magnetic properties through diagenetic changes and authigenic formation of magnetic minerals after deposition. As a result, some parts of the magnetic information are probably lost or some are possibly emphasized. It is thus important to clarify the process of magnetic change for evaluating the magnetic in-
METHODS
Rock magnetic parameters were obtained using an alternating gradient-force magnetometer (Princeton Measurement Corporation, MicroMag Model 2900-02) at Kyoto University. Wet small chips of 10-30 mg were prepared for rock magnetic analysis. Each chip was lapped by añ 8-mm 2 piece of aluminum foil (~3 mg). For estimating the magnetic effect of the aluminum foil, hysteresis loop measurements were performed repeatedly on a nickel standard sample and the same sample lapped by a piece of the aluminum foil (~3 mg). The hysteresis measurement on the aluminum foil was unsuccessful because of the failure in optimization according to the ordinary MicroMag procedure. The result of the hysteresis measurements for the nickel standard sample is listed in Table T1 . The difference in the coercivity (H c ), saturation magnetization (M s ), saturation remanent magnetization (M r ), and M r /M s was not significant. The value of high-field slope between 0.7 and 1.0 T was different between the standard sample and the sample lapped by the aluminum foil. The ~3 mg of aluminium foil was found to provide a paramagnetic effect of ~32 nAm 2 /T, although pure aluminum is diamagnetic. Each chip was subjected to two kind of measurements: a hysteresis loop (HL) measurement using a maximum field of 1.0 T and directcurrent demagnetization (DCD) of a saturation isothermal remanent magnetization (SIRM) imparted at 1.0 T. For each HL, the coercivity (H c ), saturation magnetization (M s ), and saturation remanent magnetization (M r ) were determined after correction for the high-field slope between 0.7 and 1.0 T. Field increments were 10 mT in high field between 0.5 (-0.5) and 1.0 (-1.0) T, 5 mT between 0.1 (-0.1) and 0.5 (-0.5) T, and 2 mT between 0.1 and -0.1 T. Two types of DCD measurements were performed. A DCD was measured at 2-mT increments below 100 mT to determine the coercivity of remanence (H cr ). A DCD was also measured at 0.1-T increments up to 0.3 T, which provided values of SIRM, isothermal remanent magnetization (IRM) backfield at 0.1 T, and IRM backfield at 0.3 T. S-ratios (S[-0.1 T] and S [-0.3 T] ) were calculated after King and Channell (1991) as follows:
RESULTS AND DISCUSSION
Rock magnetic parameters are listed in Table T2 and plotted in Figures F2, F3, F4 , and F5. Magnetic susceptibility data measured on the multisensor track on board ship are also shown. The examples of hysteresis loops are shown in Figure F6 . Magnetic features above 2.5 mbsf are described in detail in the following section.
Site 1109
M r and M s values increased gradually from the surface down to 1.6 mbsf, followed by decreasing values downward to 2.3 mbsf (Fig. F2) . The change in the values was approximately consistent with magnetic susceptibility variation. The consistency seemed to be observed in the samples below 3.5 mbsf although it was less clear because of the larger sampling interval. The S(-0.3 T) values were >0.85, especially ~0.95 in the section above 2.3 mbsf. It may be implied that ferrimagnetic magnetite is a principal magnetic mineral and that the contribution of high-coercivity minerals (hematite and goethite) is low. The magnetic susceptibility values possibly reflect the concentration of magnetite.
In the section above 2.3 mbsf, the three samples of the brown-colored sediments from the oxidized zone at the top provided remarkable magnetic features; the three samples had small S(-0.1 T) values of 0.6 and high H cr of ~42 mT. The samples also showed slightly higher H c values. Below this position, the S(-0.1 T) values were ~0.8 and the H c and T1. Hysteresis measurements on Ni standard, p. 13.
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Depth variation of rock magnetic parameters at Site 1109, p. 8. H cr values were ~10 and 30 mT, respectively. Hysteresis loops of the sample from the oxidized zone and that below the zone are shown in Figure F6A and F6B, respectively. The M r /M s below the oxidized zone decreased down to 1.6 mbsf and then increased downward to 2.3 mbsf. (Parry et al., 1982) (Fig. F5) , data for the samples plotted in the pseudo-single domain (PSD) region of the Day et al (1977) plot. All data except the three samples at the top fit a tight girdle, which is close to the trend for the mixture of single domain (SD) and mulitidomain (MD) magnetite of Parry (1982) . The three samples at the top followed a different trend.
The lower S(-0.1 T) and higher H cr of the three samples may imply the presence of high-coercivity magnetic minerals such as hematite and goethite and their larger contribution to magnetic signal in the oxidized zone, although there was no difference in the S(-0.3 T) value between the oxidized samples and the others.
Site 1115
M r and M s values showed notable decreases at 0.4-0.5 and 2.2 mbsf, where no remarkable change was observed in magnetic susceptibility data (Fig. F3) . The hysteresis loop of the samples with low M r and M s values showed low contribution of ferromagnetic signal (Fig. F6D) . Except for the positions, the general trend of the change in the M r and M s values seemed consistent with that of magnetic susceptibility variation (Fig. F3) . The S(-0.3 T) values were >0.9 throughout all samples, implying the presence of magnetite as a principal ferrimagnetic mineral. Magnetic susceptibility is possibly controlled by the concentration of magnetite. The M r and M s values inferred the low concentration of magnetite at 0.4-0.5 and 2.2 mbsf, which was not indicated from susceptibility data. This difference might have been attributed to the heterogeneity in the sample at those positions.
The lower values (0.6-0.7) of S(-0.1 T) were recognized in the three samples from the oxidized sediments (yellowish brown color) at the top. The three samples also showed relatively higher values of the H cr and H c . This magnetic feature is similar to that of the oxidized samples at the top of Site 1109. The hysteresis loops of the samples in the oxidized zone at Sites 1115 and 1109 also seem to be similar (Fig. F6) . In the logarithmic plot of the M r /M s against H cr /H c , the data generally plotted in the PSD region. Except for the samples in the oxidized zone and those with low M r and M s values at 0.4-0.5 and 2.2 mbsf, the data seems to lie on a linear trend. The trend is approximately close to the trend for the mixture of SD and MD magnetite of Parry (1982) .
Site 1110
The change in the M r and M s values was approximated that in magnetic susceptibility data above ~1 mbsf, whereas below ~1 mbsf the relationship was obscure (Fig. F4) . The S(-0.3 T) values of ~0.95 were consistent throughout the samples, which probably indicates the presence of magnetite as a principal ferrimagnetic mineral.
The S(-0.1 T) value ranged between 0.68 and 0.87, and the value was larger at ~70 and ~170 mbsf and smaller around the top and at ~140 mbsf. The H cr and H c values showed an opposing trend, although the 
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variation in the H c value was less remarkable. These features possibly imply the change in average grain size of magnetite. Many structures with normal grading produced by turbidites were recognized in the APC cores of Site 1110 (Shipboard Scientific Party, 1999c) . The grain size change of magnetite inferred by rock magnetic parameters might have been influenced by turbidity current. In the log-log plot of hysteresis ratios (Parry, 1982) , the data fitted a girdle in the PSD region and lay approximately on the trend for the mixture of SD and MD magnetite of Parry (1982) . The sample at 0.57 mbsf, however, appeared to have hysteresis ratios different from the trend of the other samples. This sample had larger M r and M s values and was characterized by low coercivity (higher S[-0.1 T] and lower H cr and H c ). The hysteresis loop of this sample is shown in Figure F6E . Table T1 . Results of hysteresis measurements on a nickel standard sample.
Notes: H c = coercivity, M r = saturation remanent magnetization, M s = saturation magnetization, high-field slope = high-field slope value between 0.7 and 1.0 T. Hysteresis measurements were performed 10 times on a nickel standard sample and the same sample lapped by a piece of aluminum foil (~8 mm 2 ). The aluminum piece was replaced by a new one before each measurement. The mass of the aluminum pieces ranged from 2.53 to 3.41 mg, and the mean was 3.01 ± 0.23 mg. The M s value of the nickel standard sample = 440 nAm 2 and was used for the system calibration of the magnetometer at the first measurement of the standard sample. 
